Vasoactive intestinal peptide regulates cholesterol side-chain cleavage cytochrome P-450 (P-450scc) gene expression in granulosa cells from immature rat ovaries.
Vasoactive intestinal peptide (VIP), a neuropeptide present in ovarian nerves, has been previously shown to induce synthesis of the side-chain cleavage cytochrome P-450 enzyme which catalyzes the conversion of cholesterol to pregnenolone (the rate-limiting step in progesterone synthesis). In the present study we demonstrate, by means of a bovine 3'-specific P-450scc cDNA probe, that this VIP effect is exerted at least partially at the level of gene expression in cultured granulosa cells that were isolated from estrogen-primed, immature rats. The size and level of the 2.0 kilobase P-450scc mRNA species was assessed by Northern blot analysis, while the translatability of this mRNA was assayed by immunoisolation of the 35S-labeled P-450scc precursor protein translated from total RNA of control and stimulated granulosa cells. FSH was much more effective than VIP at increasing P-450scc mRNA concentrations in cultured granulosa cells, whereas secretin treatment was ineffective. The results suggest that, like FSH, the stimulatory effect of the neuropeptide VIP on ovarian progesterone secretion involves regulation of P-450scc gene expression during functional maturation of the prepubertal ovary.